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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain nanoparticulate silicon dioxide having a specified BET specific 
surface area, excellent in mechanical strength and transparency and optimum for use as a filler which 
requires high thixotropy by thermally decomposing a volatile silicon compound at a high temperature in 
a flame generated by burning a gaseous mixture of a combustible gas and oxygen. 
SOLUTION: A volatile silicon compound is thermally decomposed at 1,000-2,100° C in a flame 
generated by burning a gaseous mixture of a combustible gas containing 2.5-3.5 mol equiv. oxygen and 
1.5-3.5 mol equiv. hydrogen, based on 1 mol equiv. volatile silicon compound and oxygen to produce the 
objective nanoparticulate silicon dioxide having >350 m2/g BET specific surface area, a BET to CTAB 
specific area ratio of 0.6-1.1, 1-20 nm number average primary particle diameter, 0.1-1.0 ml/g void 
volume measured with a mercury porosimeter and 350-600 ml/100 g linseed oil absorption. SiH4, SiCI4, 
CH3SiCI3 or CH3SiHCI2 is suitable for use as the raw material silicon compound. 



LEGAL STATUS 

[Date of request for examination] 13.09.2005 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAUyaazDDA41 2086227P1 .htm 06/09/1 4 



(i9)B*ffl4$tw (j v) 02) ffl # ft ^ (a) aimnmm'Amm^ 

-86227 
(P2000 -86227A) 



(43)&RJ H ¥^£12^ 3 £28 B (2000. 3. 28) 



(51) IntCl. 7 




F I 


r-v3-r(##) 


C 0 1 B 33/12 




C 0 1 B 33/12 Z 4 G 0 7 2 








-±i3Sx» assets en »Sr q f» t /»e>. c m 


(21){Uffi#$§> 


^S 3 ?! 0—261369 


(71) U®A 


390018740 








B#:rxrc^MtefcgHtfc 


(22) d 1KB 


¥/£l0^ 9 M 16 B (1998. 9. 16) 




SDSfPSFHf KiSSrtfl 2 rS3#l# 






(75>)5B9i# 


m mm 








^aj&B3BmriT^!Bwr3#ia 0*710 














(72)&i»£ 


^» «^ 








^fflWaB*m^!BBT3S«l 0*7IB 














(74)«SA 


100081086 
















flMtKIQR< 



(54) i&wazm] jg««[T-«-i6Yba^t e©siia*fe 



(57) [gift] 

ens] mmmii&&£&mmtzmitzftmttt 

1 mm^m b e rttmrnm 350 m^/sULt^mmm^ 
m&cD-wtftimvr&Tb ot, be t/c t a b itm 
ffimo . 6~ 1 . 1 , spp^— asK^s 1-2 0™. * 

mtfvisjt — fizX&fflffi&O. 1 — 1. Oml/g, 77Z 
?ftlS?ft*3 5 0-6 0 Oml/lOOgT'ft^i^Sr^i:^ 



(2) ^2 000-86227 (P2000-86227A) 



c m& ii 1 1 be t ttmm m 3 5 0 m* /gtLh^sgasi 

^^^rK-fCii m v *t'ft ot. BET/CTABJt 
Hffi«J±0 . 6-1.1. SC^-^i-^fl 1-2 Onm. 

?fc:J:SiaK>40. 1 — 1 . Oml/g, 77 
-?i©a*3 5 0 — 60 Oml/lOOgT'ft&Cli: 

[11*312] BETitglffim3 5 0~6 0 0n>Vg. B 
ET/CTABJt*ffi»Jt0.7 5-1.0. 

-o . 7mi/g-c**M*« i (cettA»RK?4t=iM: 
n<r>miitixtMzm®£*tt:!mfr'C 1 0 0 0-21 
Si£2.5~3. 5, **<0*^SJI* 1.5-3. 5(C 

[00 0 1] 
[0002] 

fc^-aJt lx i 2 o oxyarrrirtftMBW-* ; t c «t ot 

— iMSM**** 3-1000 .BE TUMMHtliM 
1 mVgOT-CA 0 . £*Uk 0 i fStWSr^ U 

X. BET/CTABJt«H«ii:0.8-l. 
«*«r«JS^-6*«fejW9I^*tTV^ (WBPP7-172815 

m&mmMtELx^&zb. nxx/yv-isys-^m 

[0 0 0 3] tLhco J: o $rffl3SM8cfc*f LX . Anyy 



*f'Jt'J>^^tt»^nTV%S (^BS36-3359#) . 

^$liBE T Jt«ffiS[Tlilia 5 0 - 6 0 0 /gfft 
h. 

[0004] kz*>x\ -mizBETttmmm&mtis 
o o^/garcr>mmx'ii. znmmttnmn^mc*: 

«* { <r <?m i. o t> * # < & s t . be t immmmw& 

*>. BETJt*ffi»#3 0 0mVg£±[IISfIi£T(i. — 
* ffl?l<7)&WX'B E TJtftBTBIW* 

* < % o . be Titmmmx'it-MiL^jz # $ ^ie?! 

[0005] 

oi^TtiB ETlt^B^'3 0 Om*/g«r_L0.&fBttrC{2 
BETit^B^^SfgS^gT'fty. BE 
Tib^ffiS^'3 0 OrnVgULhTS) t . H^?4^@ 
(iBETJt^ffi«3 0 OmVg^t^t^&i:^^-^. Cico 

vv-m^zti&jtMtfk LxmmiL=pv&zMit 
mm®*£ fflv vzmi* . m*cr> b e t ttmmmitz x&m 

[0006] *^bj(2. fiat^aas^ttniwi^Bt: 

iSWttfciflfch.. Wv^f-4fyhne-tt*«5l*$*t*^5« 
[0007] 

[i6H?r)P^-r-l»#S] •T'Sr^^H^i. ( 1 ) BET 

*T'ft-oT. BET/CTA Bitj£®8tfcb0 . 6 — 1 . 
1. S!t¥fe)-»:«i^@l-2 0nm. *«#o^-^fc: 
X&mtmO. 1 — 1.0ml/g. TV^6©?ft43 5 0- 

600 mi/ioorc* * i fc & i«ts fc -r fiOK^ZUK 

h . . ( 2 ) B E TJti£®» 3 5 0 

-6 0 0mVg. BET/CTABJt*H»JtO. 7 5- 
1.0, *W-«tt^ai— 6nn. *«fcKo^— ^ 
(CJ:«I8M0. 1-0. 7mi/g-cftSSfiS«<i^-K-f[: 
^*Sr*tf. K(c*»i!B«. (3)»%tt^gg-fb-^lS-. 

T'l 0 0 0-2 1 0 O-CiO^T'JU^^-rSSjt^i}* 

Xtf c7)i5*0^;H4Sr 2.5-3.5. 7Hm<r>^U^m 
£ 1 - 5 - 3 . 5 fcWW-T * £ fc £ iBWa^ 

[0008] 



(3) 12000-86227 (P2000-86227A) 



[ wmmmm j xftmnzmzm ( ^ y <* , b 

E TJfc*jBflto* 3 5 0 ■ VgJSLLT* 0 . BET/CTA 
BJtUBWit 0 . 6-1.1, RW-JWa^Fff 1-20 
nnu Tkmtfvis^—iriZji&mfMMLO. 1 — l.Oml/g. 
&£XfT-?-Wimfo&3 5 0 — 6 0 Oml/lOOg-C'&SCl 

Ci-Ci8«ta[^tti:«BETibSiiiiaW«3 0 OaVgfiLh 

[00 09] d^id^riSRfilE^^^y^ti. <e<OB 
ETJt^ffl«i:CTABJt^®«i:cOW^^^I»t. B 
ETJt«H«*n 0 0—30 OmVgOSgHTIiMi&lijE 
OfflM£^-ta>\ 3 0 0mVgSrlS^i,^fflT'{i. BET 

w 

[00 10] CTABftliCTAB (flMfc-tf'/U MJ -X 

f-/pr ) y *m=?<^cowmsx'itmwm 

ZMM-t&1j&;T$>*). — BETSjttHBRtRMfc: 
■fc^TJt*iIi»£S^S:frirC**a«. BETftttt 

a*^**^ v ^t- y MtL^mcoMiuz *, 

& <0 fc*t U C TAB iZft=F # V vfctf>(= i/V* 

m^mwMfiftizimmzivb^. i^t, BETjt 
mmmtf 3 0 0 m* /gjaiosessis^tgcis v . b e 
Tit^BwtcTAB tti&MHtk conm^hti h CO 

fctfHC B E TftMWffiJ i milVt& CDlZtt LX . C T A B 

Jfc3lH»li£<^»*Sft*vtf:tf>T** £>ii 

[0011] fltWJili BETJt^ffi«i:CTA 

iMe&mzfflffl-t&z tti^ — mz^mmz&tk-t 

"C * 4 . JiLLO i t £> „ *%BJ<7) - , B E 
TJfc«Bfl»3 5 0«*/gJ3LL* MKI43 5 0-6 0 0 
mVgT'£>9. BET/CTABJtUffifflJtO. 6— 1 . 
"1, *f£ L<H0.7 5 — 1 . 0lC$IJfflI$ ill,. 
[0012] iBae^ttZSMkffiR***^ k LTfflv* 
*V*®!Htt*f§*fc:U;BETJfc*HSlj&*3 5 0 

ET/CTABJt«ffl«Jt^0. 6*iS$)-&V^i 1 . 1 Jsl 
iTIi-ft^^fiBOifflTlS: i:08£$ff***:£ <, BET 

itmmmm^-miLTcom^ && jokcrm t x \ ^ ^ 
h<Mz%h. 

EMI* 1-20 nmOKH-Cfc & . Wft&P'h $ I *g . 

4. #2 L<i±l— 6nm(7)^HT'S)l». *jfc H 7K^O 
i^-^fciSmP&tO. 1 — l.Oml/g. if*L<{i 



0. 1— 0. 7ml/gT'£>!>. SriK jM&KuS'.*— 
^ftiiHKi^-^ffi^WTL^itcWJS-r 4 i> coxh & . 

Sra/Hc±^i>it^*T'#. fiffiiStt 
tWX'Zh. 4fc. Ztit,z£r), tfVv-WZifil.Z 
tfi^fciTOtte**. ZMzttz. *mnz#\,->x 
ii. T~?-imi&M.£ 3 5 0 — 60 Oml/lOOg^Sffiffli: 
L'&&Zbtf±Z&&&b%*>X^2>. -ttchib. T~? 

J: 0 iSv tftfStt #H5re# BE TJtflBSifffi 
0200-38 OmVgOftJfcPnTkt TV^icRfaiti 
2 0 0-30 Oml/lOOgmSTfc 0 » *miX'liZixa 

[0014] *fMHW«ae : P«tZBKl^«{i, »^t4 

ife-fT'l 0 0 0-2 1 0 o'ccom&xtQfmm-t&zt 
{4, wi«r. mmicvwyyitimit&mm^X'h 

S i H 4n SiCI,, CH 3 S i C 
1 3 , CH 3 SiHCl 2 , HSiCl 3> (CH 3 ) 2 SiC 
1,, (CH,),SiCl. (CH,),SiH,. (CH 3 ) 3 

[0015] »flttS*-fb^i:il^xo»Jt(i. » 
«fc t^r«Mt^r* 4 *«*#trift^^. ^tfOg^mo^ 

^^a^2. 5-3. s&XTSTkmwi-mm,* 1.5— 
y t'&SM.mizi.m® 1 ^^tc^ l**. k»# 1 

^iifc: «fc OHf* ( is y ^ ) wmtrJW9&4f*j:< Lxm 

mzSLh®.=f-i&fk*toWL. ctoT@ma^v-y^^# 
sit iz&m L7t t oT'*> & . it izjtLmzwfct&mm 
nx'*m.wmm.-s#x*m^hc\ti l z&*) , BETjt 

*B»3 5 OmVgtJLhT'. BET/CTABJt^ 
B0«itO .6-1.1. ^%-<^e^f§ 1 — 2 Onm N * 
^■KD^-^ti&S^JIO. 1 — 1.0ml/g s T~7— 

\mmm.3 5 0-6 0 omi/ioogosafiT«o-S!-fb 



(4) H32 000-86227 (P2000-86227A) 



COO 1 6] 

wmmTwji&z x -> raBg Ltz. 

( 1 ) B E TJ:fc^®a : ^Baf4^tllCL^«c^tt^ . ffli 

JlflE«a!J5£ggSAiiooS fc: J: o T «B£ . 

(2) »1: H-f 'VIlftflPM^DIN 66133) Kfi£WK 

( 3 ) C T A B JtlSH« : *EH*f«i^£S*g(ASTM D3 
324-92 D3765-92)(Ct£^Tb-?* htt^li^iS^g 

( 4 > r v^ffl©?sM : 7 u v f -v ? xw^-^mmm, 

38^SiaS410B SrfflV ">T Msg. 

[00 17] 9mmi. 

nftt&Zmik^rVnb LT0JS^i«(SiCl 4 ) l . O^yPMS 
^6 0^Ct^L^i?St**^l^*X (Bffji 
2.69 34. **1.60^;P3*> fcftfcrA— 

?Z. Z\Wi/V#CD&¥&l~<!f:%L=F-mZ5mTh t ). BE 
Tit*[BWJi3 8 0mVg. CTABJt*®Wi4 2 5m2 

/«, ^-jtbe t/c t a Btmmmkm o . s 9 x*h ~> 

tz, ttz. *«^oio<-*£J:*raBR*tt0.4Ml/ 
g . r 3 8 2 ml/lOOg-C'S) o £ . 

[0018] m&m2. 

M^tfxcomm&jzr/fcmcnmmz. mm3. a 6^ 

*S1 . 6 2t/PSii: LfeffiJiHitW 1 fcfttt 

iKBrf 3nmT-£> 0 . BE Tit^ffi«{i4 9 8mVg, 
CTABit^Hm{i5 0 4mVg. HotBET/CTA 

Bjtarajtao.9 9tft')t. *$Mtuisx 

-^CfcSPalP&WiO . 6ml/g. 77-Miili4 6 
0ml/ 1 OOg -CJ&ojfc. 
[00 19] 33t«3. 4 . 

*I-£#*c7)gg5gfc J: Uf**<0iftSS' . MM 2 . 6 0 ^ /U 
3.4 0^;U^»ioJ;t>"7j<*3.5 0^/WSii:t 

tzmamm 1 1 lt uHsm**)^ u * . 

ABJt^ffiWfciVBET/CTABit^M^Jt. & 

[00 2 0] Jfc&fiaji. 

m.-&tfx<7)wm&£T/*mcomgiz. mm 3. 3 e^>v 
a*. *m2. o^/usfii: Ltzmmnm 1 tumtc 



8 nm-C'ft 0 , BE TJt*ffi«<i 3 9 5 mVg. C 
TABlfcilffi»te3 9 2mVg. $£oT B ET/CT A B 
tt3mmtttel. 0 lT$>r>iz. ttz. *^Ov-^< — 
*£<fc&ISP«*2 1 . 3ml/g. r-7^ft©jfi»(i3 2 0m 
l/lOOgT'&o*;. 
[002 1] Jt^J2. 

fe&tfAwms&ZTSfcmwm&t:. mm2 . a e w 
is. i . 1 6^;pg* t Ltzmmmm it mm 

\zLxmk : f-#.<r)i'V #*Wz. i*)*' »J 
%&7@t2 8 nmT'ft 9 . BE T Jt*M«(i 5 0 0 m2/g. 
CTABJt^BM(i3 9 6mVg. f->TBET/CTA 
B itmmttii 1.2 6t*-7!t. * Jt . tJcM^O 

-^fc«k«iB«aitti . 7mi/g. Tv-mmmii3 1 

8ml/100gT'$>-?7t. 
[0022] »tt. 

mmmi—A. jt«#u~2. ^xxmm.co^u^wm 

5fc ( B*7XOy/l,^ttS : 200 300 

380) &zsva-yzfAtz&mL. *cr>w%mmbmw 
u >j zvuimmsh. rnshz, : v 

S)£fflV\ f<01 0 0«fc:±iB^y*«*4 oau. Pf5fc 
SOH^^-;^'j^n^>'7.6gp&Jp^. ^ , 
-fc"CJ»ffl"C%-tcailtUfca % 1 5 0*C4"Ca6IKttK 
&±R*itXiPhm£ltmaMLtz.ft8l1k* 2, 4 
y^nyKy/^/WN-^t'f h* (5 0%y'j3-y 

12 0°C{;T 1 0ftffl7°]sZ.1]UWi£ft^. 2mm.(T) 
d*A h SriSM LT i§BBtt*j ct t/«tiS5SS £30te L 
^. ^fe^ ( 7 0 Onm) ^±IB^ A^-Nt 

8S»t*<oaBft**fhai ( 0*4J-36 (»)SV-570 

[ o o 2 3 ] * i tcssitffi, immx^tz>- vttsxxs 
m^^u^comtm^^Lfz. tfz. ±ie>-y^2r^: 
mttz^^comsmmir^iZTjkLtz. iMzmmz^-f 
±o(,z. m&tfxnmm&xvTiimn^u^Mi&fflffli, 
tzmmm 1 ~4 >j t smcoitmmm. 

aS»U£%&(C» ^^^(74. 6-90.1%) ^^L. ?l 

fern* wti&imm 1 . 2 ^ x x/wa^ u ^t&** 

[0024 ] 
[*1 ] 



(5) ^2 000-86227 (P2000-86227A) 





^ m m 




Tfr fSL A 


i 


2 


3 


4 


1 


2 


AE200 


AE300 


AL380 
























2.69 


3.46 


2.60 


3.40 


3.36 


2.46 










1.60 


1.62 


3.50 


3.50 


2.0 


1.16 










380 


498 


396 


53/ 


395 


500 


202 


298 


3/8 


CfABfflKmVg) 


425 


504 


465 


688 


392 


396 


310 


375 


366 


BE f/CTAH 


0.89 


0.99 


0.85 


0.78 


1.01 


1.26 


0.65 


0./9 


1.03 




5 


3 


5 


2 


8 


8 


12 


8 


9 


M»*M<ml/g) 


0.4 


0.6 


0.2 


0.4 


1.3 


1.26 


03 


0.4 


1.2 


®^ft(ml/100g) 


382 


460 


412 


578 


320 


318 


220 


292 


298 



AE200.AE300AE380: /IPC/JWOO. 7-LOy /WOO. 7XDy JU380 



[00 2 5] [^2] 





X 1& ® 


jfc m 


rtT flfi a 


1 


2 


3 


4 


1 


2 


AE200 


A; .300 


AE380 




58 


70 


66 


78 


51 


53 


46 


50 


47 




4/2 


420 


431 


368 


425 


430 


560 


432 


462 




103.1 


105.2 


104.0 


112.9 


94.6 


90.5 


69.2 


74.1 


B9.9 




18.4 


24.6 


22.6 


33.4 


11.6 


15.8 


/.I 


8.0 


16.9 




74.6 


82.3 


80.2 


90.1 


70.5 


70.?. 


62.4 


68.0 


71.5 



700nm-eSqj£ 



<72)f6^« fcgffiF tfffl F^-A<##) 4G072 AA25 AA28 BB05 CC16 GG01 

HSmHBflJrfirHBa0r3Silii B*7xo GG03 HH04 HH06 HH07 HH09 

^H*^*ttHHrfJX«rt HH29 HH30 JJ03 LL01 MM01 

RR03 RR11 TT01 TT05 TT06 
TT09 TT11 UU08 UU09 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



UI LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




OLOR OR BLACK AND WHITE PHOTOGRAPHS 



□ GRAY SCALE DOCUMENTS 




